Our previous papers have reported the isolation and characterization of seven new triglycosides of 13b,28-epoxy ursane-type triterpenes, named rotundifoliosides A and E-J, and two new triglycosides of ursane-type triterpenes, named rotundifoliosides B and C, from active fractions of the fruits of Bupleurum rotundifolium (Umbelliferae). Among these compounds, rotundifoliosides H-J showed 50% growth inhibition (GI 50 ) at Ͻ20 mM against MK-1 (human gastric adenocarcinoma) and B16F10 (mouse murine melanoma) cells, and at Ͻ40 mM against HeLa (human uterus carcinoma) cells.
Further detailed investigation of this active fraction has resulted in the isolation of four new triglycosides of 13b,28-epoxy oleanane-type triterpenes, named rotundiosides O (1), Q (2), S (3) and T (4); 12 new glycosides of oleanane-type triterpenes, named rotundiosides J (5), K (6), L (7), M (8) , N (9), P (10), R (11), U (12), V (13), W (14), X (15), Y (16), and others; echinocystic acid 3-O-sulfate; and three known oleanane-type triterpene glycosides, rotundiosides A (17), 3) F (18) 4) and G (19). 5) This paper describes the isolation and characterization of these compounds and the evaluation of their antiproliferative activity against MK-1, HeLa and B16F10 cell lines.
Repeated chromatography of the previously obtained MeOH fraction, which exhibits antiproliferative activity against MK-1 cell lines, on silica gel, octadecyl silane (ODS), and the preparative HPLC (ODS), has led to the isolation of four new triglycosides of 13b,28-epoxy oleananetype triterpenes, named rotundiosides O (1), Q (2), S (3) and T (4); 12 new triglycosides of oleanane-type triterpenes, named rotundiosides J (5), K (6), L (7), M (8) , N (9), P (10), R (11), U (12), V (13), W (14), X (15), Y (16), and others; echinocystic acid 3-O-sulfate; and three known oleananetype triterpene glycosides, rotundiosides A (17), F (18) and G (19).
Rotundioside O (1) was obtained as a white powder and the positive-ion high resolution (HR) FAB-MS gave the molecular formula C 48 H 76 O 17 , which is 14 mass units (ϩOϪ2H) more than that (C 48 H 78 O 16 ) of rotundioside F (18). Compound 1 gave the same sugars, D-fucose, D-glucose and Lrhamnose, as those of 18 on acid hydrolysis. The 13 C-nuclear magnetic resonance (NMR) spectrum of 1 was analogous to that of 18, concerning the signals arising from the sugar moiety. The structure of the sugar moiety of 1 was established to be the same as that of 18.
The 1 H-NMR spectrum of 1 ( Table 1) Table 2 ). These spectral data indicate that the structure of rotundioside O (1) is 13b,28-epoxy-16a-hydroxyolean-11-en-21-one-3b -yl a -L-rhamnopyranosyl(1→ 2)-b-D-glucopyranosyl(1→2)-b-D-fucopyranoside, as shown in Fig. 1 .
The heteronuclear multiple bond connectivity (HMBC) spectrum also clearly supported the above structure. Thus, the configuration of the hydroxyl group at C-21 was determined to be a, and the structure of 2 was established as 13b,28-epoxy-16a,21a-dihydroxyolean-11-en-3b-yl b-D-xylopyra- C-NMR spectrum of the sugar moiety of 3 was analogous to that of 1 ( Table 2) . The 13 C-NMR spectrum of the aglycone moiety of 3 was according to that of 2. From the above-mentioned results, rotundioside S (3) was established as 13b,28-epoxy-16a,21a- Rotundioside J (5) was obtained as a white powder. The negative-ion HR-FAB-MS of 5 gave the molecular formula 
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OCH 3 C-NMR spectrum of 5 was analogous to that of 17 with regard to the signals arising from the aglycone moiety. The structure of the aglycone moiety of 5 was established to be the same as that of 17 (echinocystic acid).
The 1 H-NMR spectrum of 5 ( tetraglucoside, such as rotundioside A (17). The last problem concerning the structure of 5 is the position of the glucopyranosyl group. This problem was solved by NMR spectroscopy. All proton signals from the sugar moieties of 5 were assigned as summarized in Table 1 the anomeric proton of the terminal glucopyranosyl group (Gٞ-1) and the H-2 of the third glucopyranosyl group (Gٞ-2), the anomeric proton of the third glucopyranosyl group (Gٞ-1) and the H-6 of the second glucopyranosyl group (GЉ-6), and the anomeric proton of the second glucopyranosyl group (GЉ-1) and the H-6 of the inner glucopyranosyl group (GЈ-6) were observed. These spectral data indicate that the structure of the sugar moiety of 5 is b-D-glucopyra- showed an absence of signals due to the terminal glucosyl moiety from 17. When the 13 C-NMR spectra of 6 and 17 were compared, the spectrum of 6 showed upfield shift of the C-6 of the third glucopyranosyl group (Gٞ-6, D 7.48 ppm), and downfield shift of the C-5 of the third glucopyranosyl group (Gٞ-5, D 1.46 ppm). These spectral data indicate that 6 has the structure shown in Fig. 1 . Rotundioside L (C 47 H 76 O 17 ) (7), a white powder, showed the same molecular formula of rotundifolioside D (20).
2) The 13 C-NMR spectrum of 7 was analogous to that of 20 with regard to the signals arising from the sugar moieties (Table 2) . A comparison of the 1 H-NMR (Table 1 ) and 13 C-NMR spectra of 7 with those of 20 showed the absence of two secondary methyl groups designated as C-29 and C-30 in 20, as well as the appearance of two tertiary methyl groups and one C-C-bonded quaternary carbon. Furthermore, the that the aglycone of 7 is presumed to be an oleanane-type triterpene corresponding to that of the ursane-type triterpene glycoside, rotundifolioside D (20). From the above-mentioned results, rotundioside L (7) was established to be 15a,16a-epoxy-11a,28-dihydroxyolean-12-en-3b-yl
The 13 C-NMR spectrum of rotundioside M (C 48 H 78 O 17 ) (8), a white powder, was analogous to that of 7 in relation to the signals arising from the aglycone moiety ( Table 2 ). The 13 C-NMR spectrum of 8 was also analogous to that of 1 with regard to the signals arising from the sugar moiety. From the above-mentioned results, rotundioside M (8) was established to be 15a,16a-epoxy-11a,28
Rotundioside N (C 48 H 78 O 18 ) (9), a white powder, is 28 mass units (1 O and 1 C) heavier than rotundifolioside B (21).
2) The 13 C-NMR spectrum of 9 was analogous to that of 21 with regard to the signals arising from the sugar moiety (Table 2) . A comparison of the 1 H-NMR (Table 1) . These spectroscopic data indicate that the aglycone of 9 is presumed to be an oleanane-type triterpene, corresponding to that of the ursanetype triterpene glycoside, rotundifolioside B (21). These spectral data also indicated the presence of a ketone at C-21 and a methoxy group at C-11. The HMBC spectrum of 9 also supported the presence of a methoxy group at C-11. Its configuration was determined to be a from J H9,H11 (8.5 Hz) . From the above-mentioned results, rotundioside N (9) was established to be 11a-methoxy-16a,28-dihydroxyolean-12-en-21-
Rotundioside P (C 48 H 80 O 18 ) (10), a white powder, is 2 mass units (2 H) heavier than 9. The 13 C-NMR spectrum of 10 was analogous to that of 9 with regard to the signals arising from the sugar moiety (Table 2) . A comparison of the 1 H-NMR (Table 1) C-NMR spectrum of 11 was analogous to that of 10 in relation to the signals arising from the aglycone moiety (Table 2) . A comparison of the 1 H-NMR (Table 1) and   13 C-NMR spectra of 11 with those of 10 showed the absence of the terminal xylopyranosyl group, as well as the appearance of a rhamnopyranosyl group. From the above-mentioned results, rotundioside R (11) was established to be 11a-methoxy-16a,21a,28-tri-
Rotundioside U (C 48 H 80 O 18 ) (12), a white powder, is the same mass as 10. The 13 C-NMR spectrum of 12 was analogous to that of 10 with regard to the signals arising from the sugar moiety (Table 2) . A comparison of the 1 H-NMR (Table  1) The antiproliferative activities of isolates against MK-1, HeLa and B16F10 cell lines were examined by MTT assay. GI 50 values are summarized in Table 3 . Almost all of these compounds showed 50% growth inhibition at Ͼ40 mM except for 1-4, 18 and 19. Generally, triterpene glycosides showed no or weak antiproliferative activity, as seen for 5-8, 11, 13 and 17. Since only 1-4, 18 and 19 have epoxy ring at C-13 and C-28, it might be considered that the epoxy ring at C-13 and C-28 plays an important role in presenting the antiproliferative activity. Compound 7 and 8, which have epoxy ring at C-15 and C-16, showed no antiproliferative activity against MK-1, HeLa and B16F10 cells. Since 7 and 8 have epoxy ring at C-15 and C-16, but not at C-13 and C-28, it might be considered that the size of an epoxy ring plays an important role in presenting the antiproliferative activity.
Experimental
The instruments and materials used in this work were the same as those shown in Part III.
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